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Mangrove plant Kandelia obovata Sheue, Liu et Yong is a woody plant in 
Rhizophoraceae family and Kandelia genus. It has a widespread distribution in China. 
Guangdong, Guangxi, Fujian, Taiwan, Hainan, Hongkong and Macao are all of 
Kandelia obovata natural distribution places. Zhejiang province also has introducted 
Kandelia obovata in 1957. Though Kandelia obovata can successfully self-renew and 
reproduce in all of these places, it shows an obvious latitudinal variation, reaching its 
maximum development in Fujian and Guangdong provinces. Different from other 
mangrove species, it grows not well in Hainan where the biodiversity of mangrove 
plants is most in China, main characteristics are little distribution area, limited tree 
height and few pure forest. At higher latitude, because of the chilling damage, the tree 
height of Kandelia obovata is usually limited to 2 meters or so. Kandelia obovata in 
Jiulongjiang estuary (24°23′N，117°55′E), Fujian province is developed best, reaching 
average height to 8.1 meters, and highest height to 10 meters.  
Owing to having northmost distribution at higher latitude where other mangrove 
species are not able to occur, Kandelia obovata is recognized as the highest 
cold-tolerant species in the northern hemisphere. For its bad growth in Hainan, most 
scholars believed that the reason is Kandelia obovata can not compete with local 
dominant mangrove species, but little discussion in detail. Low temperature is the 
main factor limiting the tree height of mangrove at higher latitude, while the reason 
that mangrove plant kandelia obovata grows not well at lower latitude and the 
mechanism are still in need of discussion. For these reasons, we completed this study. 
The primary objective was to study the effect of temperature on growth of mangrove 
plants and provide theoretical guides for forecasting that how global warming will 
affect the growth and distribution of mangrove plants by comparing the latitudinal 
variation of ecophysiological properties such as tree stature, leaf morphology 
characteristics, leaf photosynthesis capacity and nutrient use efficiency of Kandelia 
















1. Though there was significant difference in sediment nutrient contents of  
Kandelia obovata habitat among different latitude, little effect on the latitudinal 
variation trend for Kandelia obovata. Tree height, area per leaf, photosynthesis 
capacity and leaf nutrient contents of Kandelia obovata showed first rising and then 
reducing trend along latitude and most of these parameters were highest in 
Julongjiang estuary (24°23′N), showing that Jiulongjiang estuary is best fit for 
Kandelia obovata living and also is the latitudinal distribution center for Kandelia 
obovata. 
2. Chilling in winter had obvious impairment on Kandelia obovata at higher 
latitude. (1) Low temperature resulted in leaf scorch, defoliation and bud withering. 
Abnormal defoliation disturbed nutrient resorption during leaf senscence. Massive 
leaf fall caused by frost added pressure to mangrove under nutrient limitation at their 
latitudinal limits. (2) Leaf had to accumulate plenty of nutrients in order to overcome 
the chilling damage. (3) Kandelia obovata at higher latitude was subjected to severe 
low-temperature photoinhibition. Maximum quantum yield of PSII (Fv/Fm) decreased 
to 0.3 or so, Maximum relative electron transport rate (rETRmax) and minimum 
saturating irradiance (Ek) were also significantly reduced. Photosynthesis capacity 
reduced and even more photosynthesis apparatuses were destroyed. 
3. High temperature in summer had obvious suppression on photosynthesis of 
Kandelia obovata at lower latitude. rETRmax and Ek were much lower in Danzhou, 
Hainan Province and Leizhou, Guangdong Province than in other places, the 
photosynthesis capacity was limited and the growth of Kandelia obovata was 
inhibited by high temperature and/or high irradiance at lower latitude. 
4. Air and seawater temperature together made the current situation of Kandelia 
obovata at higher latitude. Waterlogging partialy prevents Kandelia obovata from low 
temperature damage. 
In conclusion, temperature is the main factor that results in the latitudinal 
variation of mangrove plant Kandelia obovata. Kandelia obovata developed best in 
Jiulongjiang estuary is because chilling damage in winter and heat stress in summer 
















winter is the main factor limiting mangrove growth at higher latitude, heat stress in 
summer suppresses the growth of Kandelia obovata at lower latitude. Global warming 
will be a great challenge of mangrove survival. 

























































22]，而 Tomlinson [2] 认为不是气温而是海水表层温度决定了红树植物的纬度分布。

















[2, 8]。而红树植物的光合能力与陆地 C3 植物并无显著差异，这都是红树植物经
过长期的自然选择和进化适应，在生理生化以及形态方面形成了一系列适应机制
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